Introduction
The radio occultation (RO) technique, whidt had been originally developed for planetary atmospheres [Eshleman, 1973] The RO signals shown in Figure I were obtained on output of the GPS/MET receiver that was tracking signals by means of digital phase-locked loop (PLL) [Thomas, 1995] . Since its performance has not been tested by signals with structure adequate for propagation through the moist troposphere, it is not yet clear how the phase and amplitude of radio waves arriving at the antenna are related to the phase and amplitude of the signal on output of the receiver and whether complicated structure of the input signal could cause corruption of the output signal. An evidence of such corruption follows from the difference in penetration depth of occultations and in magnitude of the refractivity bias for two observational prime times [Kuo et al., 2000a] . Between those prime times the GPS/MET receiver tracking firmware had been updated by Jet Propulsion Laboratory (JPL).
Since the lower tropospheric data contain information about water vapor, which is very important for NWP models, it is necessary to minimize the probability of getting corrupted data from future missions and to test the receivers by means of simulated signals which take into account the complicated vertical structure of refractivity in the moist troposphere. 
It is also important to test the inversion algorithms

High-Resolution Radiosonde Data
For modeling RO signals we use high-resolution radiosondes [Steurer, 1996] 
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Phase Screen Model
To solve the wave propagation problem, we assume a transmitter infinitely far in space. This is equivalent to a plane wave entering the atmosphere, as shown in Figure 4 (the large distance to the GPS satellite, as compared to the vertical scale of the atmosphere, allows this approximation). We replace the three-dimensional (3-D) atmospheric refractivity by a number of parallel phase screens normal to the direction of the incident wave, as shown in Figure  4 , and we "observe" the signal on the plane at a distance 10 -3000 km from the limb. Approximation of the phase screen is applicable when the deviation of rays from the straight lines inside a refractive medium is smaller than the smallest scale of the refractivity irregularities that are significant for a given propagation problem. Thus the approximation of the whole atmosphere by a single phase screen is not applicable. Instead, multiple phase screens have to be used, so that the aforementioned condition is satisfied between the adjacent screens. 
Modeling of RO Signals by Forward Propagation
To solve the wave propagation problem, i.e., Helmholtz equation, we apply the multiple-phasescreen technique, which is equivalent to the split-step technique for the parabolic equation. This technique has been widely used, mainly for wave propagation in random media [Knepp, 1983; Martin and Flatte, 1988; Martin 1993] . It has been also applied for modeling of direct RO problem in the Earth's atmosphere [Karayel and Hinson, 1997; Gorbunov and Gurvich, 1998 ]. The complex amplitude of the electromagnetic field on input to a screen Uin(Z) is related to the amplitude on output of the screen Uout(Z) by 
